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In this draft, we introduced a new theory, the nebula-relay theory, to explain the origination of
life on the Earth. The primitive lives, acting as the seeds of life in our model, were formatted at
pre-solar epoch though physicochemical processes and then filled in the pre-solar nebula after the
dead of pre-solar star. When the solar system was formed, the primitive lives fell on any celestial
bodies in the solar system. The environment of the primitive earth is extremely harsh and not
suitable for the survival of primitive lives. The primitive lives and water might be brought to the
earth by the comets at the same time. Or they came after the formation of earth ocean carried
by celestial bodies in the solar system. Then the history of life on the earth could be divided into
three epochs: the formation of primitive lives in the pre-solar epoch; the primitive life sleeping
epoch in the pre-solar nebula; the formation of the solar system and the life evolution on the earth.
Our model could avoid the problems of abiogenesis and panspermia model and dissolve the Fermi
Paradox. The main prediction of our model is the existence of primitive lives in the nebulas and in
the celestial bodies of solar system.
I. INTRODUCTION
Generally speaking, there are several types of models
to interpret the origin of life on the earth. The most
persuasive and popular models are the abiogenesis theory
[1, 2] and the panspermia theory [3].
The modern version of abiogenesis is also known as
chemical origin theory which was introduced by Alexan-
der Oparin in the 1920s [1]. At just about the same time,
J. B. S. Haldane proposed a similar theory independently
[2]. In this theory, the organic compounds are naturally
produced by the physicochemical processes of inorganic
matter. These organic compounds then reassembles into
complex life though complex and unclear processes.
Although the abiogenesis model is widely recognized
among scientists, the details of the entire process are ac-
tually still unknown. The famous Miller-Urey experiment
[4] and subsequently researches proved that several kinds
of amino acids (the chemical constituents of the proteins)
can be synthesized in the inorganic environment of the
early earth. This is a very positive evidence of abiogen-
esis theory.
The age of the earth is about 4.54 billion years [5] and
the liquid water ocean was formatted as early as 4.325
billion years [6]. The earliest undisputed evidence tell us
that the earth life existed at least 3.5 billion years [7, 8].
Moreover, some researches suggest that life on the earth
may have appeared as early as 3.77 ∼ 4.28 billion years
ago [9]. If it is true, the life on the earth was started soon
after the formation of the liquid water ocean. It is too
fast to believable!
In panspermia theory, it is assumed that the seeds of
life exist in the solar system, Milky Way and even the
entire universe. And it propagated to the earth through
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the meteorites from other planets in solar system or the
comets from other planet systems in the Milky Way. The
seeds of life may be some types of primitive life or ex-
tremophile which can survive in physically and/or geo-
chemically extreme conditions [10, 11].
Even if the panspermia theory is real, it does not solve
the problem of how life originated in the universe. If the
seeds of the life came form any region of the Milky Way
and different with each other, the diversity of life should
also be particularly large. However, the life on the earth
shares the same genetic-expression system and seems to
originate from the one kind of seed. Also if the seeds of
life come from the entire Milky Way by celestial bodies
and do not diffuse into the interstellar medium. Then the
seed density is relatively low and the probability about
the occurrence of life may be depressed correspondingly.
In panspermia theory, it is predictable that life forms
or even high-level intelligent lives are somehow universal
in the Milky way. However the Fermi paradox tell us
that such high estimated probability of extraterrestrial
civilizations in the Milky Way is contradict to the lack
of evidence. In Ref. [12], the authors found that the
substantial probability that the human may be the only
higher intelligent creatures in our galaxy with the proba-
bility 53%− 99.6%, even in the observable universe with
the probability 39% − 85%. The number of high-level
intelligent creatures may be much less than the previous
expectation. So we now need a mechanism or model to
explain this result and dissolve the Fermi paradox at the
same time.
In this draft, we proposed a new model, the Nebula-
Relay theory, about the origin of life on the earth in this
draft. Our model has clear predictions for the future
testes. This paper is organized as follows: In Sec. II
we present our method. The main predictions of our
model are presented in this section and the conclusions
are summarized in Sec. III.
2II. NEBULA-RELAY THEORY
The solar system is thought to originate from the pre-
solar nebula, a molecular cloud, in modern astronomy.
And the pre-solar nebula was generated from the death
of previous generation star or stars [13]. We call the time
of sun’s predecessor star (or stars) as pre-solar epoch in
this draft.
The elements that make up lives, such as carbon, ni-
trogen and oxygen, were not produced by the Big Bang
Nucleosynthesis. It is produced by the nuclear reaction
process of massive stars. So the pre-solar star (or stars)
in our model is second or higher generation star in the
universe because the planets and heavy elements have
not yet formed during the first-generation stars epoch.
The main assumption in our model is that the origin
of primitive life takes billions of years and it occurs at
the pre-solar epoch. These primitive lives can stay alive
and reproduce themselves in the molecular cloud envi-
ronment.
Then the history of life on the Earth can be divided
into three epochs as follows:
A. Epoch I: The formation of primitive life at the
planetary system of pre-solar star
In our model, we assumed that the formation of primi-
tive life cost about billions of years and it was occurred at
the planetary system of pre-solar star (or stars) though
the physicochemical processes. It is extremely difficult
to study this process detailly since it did not happen on
the earth.
The primitive life here does not refer to one specific
species. It may be a collection of creatures which have
same origination and share some common characteristics.
And it should also have a very special way to utilize
the energy in the nebula, such as high energy radiation
or cosmic ray. Generally speaking, simple life forms have
better environmental adaptability. So we expected that
the primitive lives have very simple structure and strong
adaptability to the nebula environment.
We prefer that primitive life satisfy RNA world hy-
pothesis proposed by Alexander Rich [14] and named by
Walter Gilbert [15]. Because the RNA world hypothe-
sis meets the requirements of simplicity and avoids the
fragility of protein structure at the same time.
B. Epoch II: Primitive life in pre-solar nebula
When the pre-solar star die in the Milky Way, these
primitive life were blown away into the produced pre-
solar nebula, i.e. molecular cloud. These primitive lives
are dormant or maintain low activity or switch between
these two states in the harsh space environments of the
pre-solar nebula. The reproduction of primitive life in
molecular cloud keep its density high enough to transit
lives in the Milky Way.
Molecular cloud is a type of interstellar cloud and
mainly composed of gases and dusts. The typical temper-
ature of molecular cloud is about 20K and average den-
sity is about 102 ∼ 104/cm3. Hydrogen molecule is one
of the most common constituents in molecular clouds.
Many kinds of organic compounds, such as polycyclic
aromatic hydrocarbons [16], fullerenes [17], glycolalde-
hyde [18] and so on, were also found in many molecular
clouds. Glycolaldehyde, a specific sugar molecule, plays
an important role in the formation of RNA. These or-
ganics can be used as basic ingredients in life for the
primitive life.
The chemical energy of molecules or its chemical re-
action in the molecular cloud may provide the necessary
energies for the primitive lives. The radiations in the
Milky Way, such as cosmic ray and high energy photons,
may also be the energy source for the primitive lives.
Searching for evidences of life activity in the nebula
may be extremely difficult. But it is an interesting sub-
ject for the future observations. For example, we could
search the molecular spectrum of compounds produced
by the primitive life activities though radio telescopes.
We do not rule out the possibility of much more com-
plex creatures in Epoch I. But such creatures may be
not adapt to the harsh environment in the epoch of star
death and star formation in nebula.
Of course, a small part of primitive lives in pre-solar
nebula may also come from other stars or nebulaes. How-
ever we think that such possibility is relatively low com-
paring with the pre-solar star origination. Such process
may induce greater diversity of primitive life, which may
contradict the fact that the life on the earth is homolo-
gous. So we think this part of primitive life has nothing
to do with the origin of life on the earth.
Nebula acts like a baton for racing of life. So we named
this model the Nebula-Relay theory.
C. Epoch III: The formation of solar system and
the beginning of life on the earth
The solar system formed in the pre-solar nebula filled
with primitive lives and then such primitive lives fell on
the produced celestial bodies. If the solar is not the only
star formed in the pre-solar nebula, these primitive lives
may also be found around the nearby stars.
Such primitive lives wake up immediately when they
meet suitable environment. The environment of the
primitive earth is completely different from present. The
surface temperature of the primitive earth was so high
that there was no liquid water. The volcanos erupted
very frequently and lava flowed in many places. In such
harsh environment, primitive lives were hard to survive.
The primitive lives and water might be carried to the
earth by comets at the same time or by celestial bodies
in the solar system after the formation of ocean. Anyway,
3these primitive lives began their evolutionary journey af-
ter they arrived to the earth.
The earth may be the only planet in the solar system
that is suitable for high-level intelligent life. However,
the primitive lives, acting as the seeds of life, can exist
on other celestial bodies or in the interstellar space of
solar system according to our model.
D. Model predictions
In Nebula-Relay theory, the primitive lives could live in
the nebular environment. Perhaps the stars, which was
the precursor of molecular cloud in the Milky Way, also
gave birth to primitive lives. Or perhaps the primitive
lives can travel between nebulaes. So there may be prim-
itive lives in the present nebula and it is the smocking
gun signature of our model.
Another main prediction of this model is that such
primitive lives are distributed in the entire solar sys-
tem. We can search such primitive lives in the interstel-
lar space, other planets and their satellites, dwarf plan-
ets, comets, asteroids of solar system or even the nearby
planetary systems.
Some researches pointed out that the Mars meteorite
ALH84001 may contain trace evidence of bacteria-like
lifeforms [19]. If this bacteria-like creature is the seed of
life on the earth, it will be found elsewhere in the solar
system or nearby planetary systems.
FIG. 1: The history of life on the Earth.
In Nebula-Relay theory, the brief history of life on the
Earth is shown in Fig. 1. In our model, the journey
of life was extremely complex and the high-level life like
humans can only appears on the third (or more than
third) generation of stars. This process took almost ten
billions of years. Considering that the first generation
stars appeared when the universe is about four billion
years old, the total time to create intelligent creatures
like human is comparable with the age of the universe.
Considering that the first generation stars appeared when
the universe is about four billion years old, the total time
to create intelligent creatures like human is comparable
with the age of the universe.
Similar intelligent creatures may exist far away from
us, but creatures far beyond our civilization may have
not yet evolved successfully. So our model could dissolve
the Fermi Paradox. So our model consist with the result
in [12] and dissolve the Fermi Paradox in this unexpected
way.
III. SUMMARY AND DISCUSSIONS
In this draft, we introduced a new model, Nebula-Relay
theory, to interpret the origin of life on the earth. In our
theory, the primitive lives were formed at the pre-solar
epoch around the solar system region and distributed in
the pre-solar nebula after the death of pre-solar star. The
density of primitive life is high enough because of the re-
production in the nebula. When the solar system born in
the pre-solar nebula, the primitive lives were already ex-
isted and fell on the produced celestial bodies. Generally
specking, nebula acts like the relay station of life.
Our model have some advantages and can overcome
the difficulties of abiogenesis and panspermia theory.
Our model avoids the possible too short time-split prob-
lem between the formation time of ocean and the earliest
life on the earth and it also interpret the homologue of
life on the earth.
There are clear theoretical expectations to be tested
in our model. The primitive lives distribute in the entire
solar system or maybe in the nebulas. Searching for such
primitive lives is very important to test this nebula-relay
theory and also helpful to understand the origin of life
on the earth.
In nebula-relay theory, the origination of life is very
complex and very hard. The journey of intelligent life
may be as long as the age of the universe. So the human
beings may be one of the most intelligent creatures in
the universe. Then we do not need to worry about the
invasion of extraterrestrial intelligence. This may also be
the reason why we have not found the extraterrestrial
intelligence so far. So the Fermi Paradox is dissolved in
this theory.
This article is somehow like a framework or roadmap
about the origin of life and too many details are still
unclear. Further researches are necessary in the new as-
trobiology subject. However, it is very valuable to point
out such theoretical possibility.
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